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Cvite Fiskovića 5, 21000 Split, Croatia
E-mail: 〈{mvukovic, spivac}@efst.hr〉
Abstract. People have different financial behavior depending on their psychological characteristics,
which can reflect their financial security. Self-control is also an important predictor of financial security.
People with greater self-control are more likely to save money and less likely to get into debt. Therefore,
they are more secure and satisfied with their financial situation. This paper explores whether good
self-control directly affects financial security or if its impact comes indirectly through good financial
behavior. For the purposes of the research, a survey analysis was designed and applied to a sample
of 494 respondents. Structural equation modeling was used for testing the research hypothesis. The
results confirmed that there is a significant mediating effect of financial behavior on the relationship
between self-control and financial security. The research contributes to a better understanding of
financial behavior predictors among individuals with different psychological characteristics. Future
research should also include testing for differences between various demographic groups of people in
the impact of self-control on financial behavior and security.
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1. Introduction
Financial well-being can be subjectively evaluated by people’s attitude towards their financial
situation. People can feel more or less anxious or secure about their own financial decisions,
which are influenced by their specific financial behavior [18]. Individuals differ in their habits
and their behaviors. While some people show good and disciplined financial behavior, other
people make poor financial decisions, which consequently leads them to less financial security.
Their behavior depends on multiple factors, such as psychological characteristics, financial
literacy, demographic characteristics, and self-control [14, 20, 23]. Self-control is significant in
many areas of life, and it is an important predictor of financial security. It can be defined as
“sacrificing short-term outcomes in favor of long-term outcomes” [6]. In the context of financial
behavior, people with greater self-control are more likely to save money and less likely to get
into debt. Therefore, they are more secure and satisfied with their financial situation.
This paper explores whether good self-control directly affects financial security or if its
impact comes indirectly through good financial behavior. The research hypothesis states that
financial behavior mediates the relationship between self-control and financial security. For the
purposes of the research, a survey analysis was designed according to previous research [15, 20]
and applied to a sample of 494 respondents in Croatia. The research contributes to a better
understanding of financial behavior predictors among individuals with different psychological
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characteristics. It is important for the individuals themselves to understand what the underlying
cause of their certain financial decisions is in order to improve them and achieve better financial
security. It can also be learned if there are differences in the predictors of financial behavior and
financial security in Croatia compared to other countries. Since there is not much research to our
knowledge that explores the effect of self-control on financial security, this research contributes
to the scientific literature with new findings, expanding the conclusions of Strömbäck et al. [20].
The structure of the paper includes an introduction, followed by a theoretical framework and
literature review. Afterwards, the research methodology and data are presented and described.
Then, the results of the empirical analysis are provided and discussed. Lastly, a conclusion is
given along with future research recommendations.
2. Theoretical framework and literature review
The financial decisions of individuals influence their subjective attitude towards their present
and future financial security. People are primarily different in their demographic characteristics.
In addition to that, individuals are unique in relation to their psychological characteristics, such
as personality, optimism, intuitiveness, etc. In the context of financial behavior, people’s ability
to make quality decisions is important. This is directly influenced by these aforementioned
psychological characteristics, but also by individual self-control [15, 20].
Self-control is “the ability to resist urges and self-regulate unwanted behavioral impulses”
[21]. It forces an individual to sacrifice short-term outcomes in favor of long-term outcomes [6].
In financial decision-making, self-control is known to be an important psychological resource
for controlling compulsive buying and the tendency to get into debt [2, 12]. People should
recognize if they face a control problem and understand how it affects their choices, since their
ability to control impulses is a crucial factor for success in many areas of life, including financial
decision-making [4, 20]. In this context, self-control can be seen as financial control, which
refers to the managing of an individual’s revenues and expenses [12]. Shefrin and Thaler [18]
stated that self-control is incorporated into the behavioral life cycle (BLC) hypothesis and it
is more or less costly depending on people’s mental accounts and [3] stated that control skills
are important in monitoring the patterns of spending. They also suggested that these skills are
the underlying cause of the propensity to plan. The self-control of buying urges was examined
through an experiment, which proved that impulsive behavior can be reduced over time when
exercising self-control improvement [24]. Strömbäck et al. [20] explored the impact of self-
control on financial behavior and financial well-being in Sweden. They found that people with
high self-control have better financial behavior and that they were less anxious and more secure
about their financial situation. Younas et al. [28] conducted similar research in Pakistan,
where they analyzed the impact of self-control and financial literacy on financial well-being.
They concluded that self-control has no direct impact on financial well-being. Instead, they
stated that the impact is indirect. On the other hand, other research [19] found that self-control
mediated a partial effect of financial knowledge and financial attitudes on financial management
behavior. Financial behavior was also found to be positively influenced by financial attitude
and self-control [10].
In addition to self-control, other non-cognitive factors also influence financial behavior.
Behavioral heterogeneity should be considered when exploring financial behavior. Namely,
individuals are unique according their personality, preferences, attitudes, emotional stability,
etc. Parise and Peijnenburg [16] concluded that people with lower non-cognitive abilities tend
to make poorer financial decisions, thereby decreasing financial security. Another psychological
trait, which can greatly influence financial behavior, is optimism. Optimistic people are more
prone to saving, they work harder and retire later. On the other hand, depressed individuals are
more pessimistic about all aspects of the future [20, 22]. In addition, other research [3] found
that people with financial planning skills, monitoring abilities, and budgeting skills will be
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more successful in overcoming problems with poor financial decisions, such as excessively high
spending. This can be seen as deliberative thinking, which can be described as a more effortful,
explicit, and consciously controlled process. This kind of behavior can be found more often with
professional financial traders rather than non-professional financial traders [15, 26]. Opposed
to deliberativeness, intuition or intuitive thinking is often an emotionally charged process,
which is effortless and implicit [15]. One study [20] found a positive influence of optimism
and deliberative thinking on financial behavior. Another [15] concluded that decision domains
determine whether an individual is going to rely more on intuitiveness or deliberativeness in
decision-making.
To summarize, self-control has been found to have a positive impact on financial behavior.
This means that people with more self-control are better at managing their finances, not engag-
ing in compulsive buying, and not getting into debt [2, 3, 4, 6, 10, 12, 18, 19, 20, 21, 28]. Besides
self-control, some other psychological factors have been found to influence financial behavior.
The focus of this research is on non-cognitive factors, which reflect self-reported measures of
personal preferences, personality behavior, thoughts, and feelings, instead of analyzing cognitive
abilities, which can be numerically measureable [16, 20]. This research considers several non-
cognitive factors as predictors of financial behavior. These factors, in addition to self-control,
are optimism, deliberativeness, and intuitiveness. There is not much research connecting self-
control with financial security. Therefore, relying on the research of Strömbäck et al. [20], this
study aims to obtain a better understanding of their findings by investigating if this impact
of self-control on financial security is direct or if it comes indirectly through good financial
behavior, which is the primary aim of the research. Secondly, this research provides an insight
into additional non-cognitive factors, such as potential predictors of financial behavior, thus
extending the research model of Younas et al. [28].
Considering the research goal, the following research hypothesis is proposed:
H1. Financial behavior mediates the relationship between self-control and financial security.
3. Methodology
3.1. Research instrument
For the purpose of conducting the research, a survey questionnaire, based on previous studies,
was designed and applied. The research was carried out in the period of October to December
2019. The survey questionnaire was distributed in electronic form via social networks and e-
mail in order to collect data from a random sample of respondents. It consists of several parts.
The first part of the survey refers to the socio-demographic characteristics of individuals. The
second part of the survey refers to financial planning and financial management, while the last
part of the survey encompasses questions regarding self-control and the socio-emotional traits
of individuals.
In the group of questions about financial planning and financial management, there are six
questions regarding financial behavior and three questions representing attitudes towards one’s
financial security. These questions were based on previous research [20]. In the last part of
the survey, there are six questions representing self-control, three questions on optimism, and
four questions for both deliberative thinking and intuitiveness. This group of questions was
formed according to [15] and [20]. The answers to the questions from the survey regarding the
respondents’ agreement with certain statements which measure different concepts of interest,
were formulated as a 1-5 Likert scale (1=strongly disagree, 5=strongly agree), as formulated in
their previous applications. The scale for self-control and optimism was reversed, due to the
nature of the questions and the hypothesized relationships in the research model.
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3.2. Data
The research focuses on Croatian residents of all age groups. Data was collected through
random sampling, since each person had an equal chance of being included in the sample,
and the selections of people were made independently [25]. The final sample includes 494
respondents. There is no missing data.
The sample includes 37% male respondents and 63% female respondents. The average age
of the respondents is 37.31 years, while the median age is 35 years. Most of the respondents
are highly educated. 26.3% of the respondents had finished high school or a lower level of
education, while half of the sample (50.4%) had finished undergraduate study or a lower level
of education. The average income of the respondents is 7576.28 kunas, while the median income
is 6200 kunas.
3.3. Statistics
The data collected through the survey was analyzed by using the statistical packages SPSS 23.0
and Mplus 7. Convergent validity was tested using the average variance extracted to “measure
the convergence among a set of items representing a latent construct” [8]. Discriminant validity
was tested according to the Fornell and Larcker criterion, in order to check “the extent to
which a construct is truly distinct from other constructs in the model” [8, 29]. Additionally,
Cronbach’s alpha coefficients were calculated for the reliability analysis in order to “determine
the extent to which the variables are consistent in their values” [8]. To test the research
hypothesis, the structural equation modeling (SEM) was used. SEM is an appropriate method,
since the research model consists of multiple causal relationships between latent constructs and
it can test the significance of both direct and indirect effects. Therefore, by using SEM, it is
possible to test for mediation, i.e. the effect of an intervening variable or a construct between
two other related constructs [8], which is the primary goal of this research.
SEM “enables the simultaneous examination of a series of interrelated dependence relation-
ships between the measured variables and latent constructs, as well as between several latent
constructs” [8]. Latent constructs cannot be directly observable. Instead, they are measured
by one or multiple indicators. These indicators are known as “measured (observed, manifest)
variables, whose scores are collected and entered in a data file” [8, 11]. SEM analysis includes
two steps. The first step is to develop a measurement model, to specify the indicators for the
constructs, and to enable an assessment of construct validity. If the measurement model shows
good fit, the next step is to specify a structural model, which represents “a set of one or more
dependence relationships between the latent constructs” [8]. This research uses several latent
constructs: financial security, financial behavior, self-control, optimism, deliberative thinking,
and intuitiveness. The exogenous constructs in the model are self-control, optimism, delib-
erative thinking, and intuitiveness. Financial behavior and financial security are endogenous
constructs, where financial behavior is also a mediating construct. As already mentioned, all of
these constructs are measured via several variables, i.e. the corresponding questionnaire items.
Even though SEM has plenty of advantages compared to other methods, it also has its
flaws. Namely, “SEM analysis should have a strong theoretical base, but sometimes researchers
just look for statistically significant results, without sufficient theoretical justification of their
model” [17]. Therefore, “post hoc model tuning” in SEM may result in senseless models [13].
A path diagram for the proposed theoretical model is shown in Figure 1.
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4. Empirical results and discussion
4.1. Validity and reliability analysis
According to the two-step modeling approach in SEM analysis, it is first necessary to assess
construct validity and reliability. Construct validity measures the extent to which the indicators
actually represent the latent construct and it is explored through convergent and discriminant
validity. Convergent validity measures the convergence among a set of items representing a
latent construct and it was tested with average variance extracted (AVE), while discriminant
validity tests if a construct is truly distinct from other constructs. Testing for discriminant
validity was conducted according to the Fornell and Larcker criterion. Furthermore, reliability
analysis was used to “measure the convergence among a set of items representing a latent
construct and to define the extent to which the variables are consistent in their values” [8, 27, 29].
Table 1 shows the results of the convergent validity and reliability analysis. It can be noticed
that all standardized factor loadings are statistically significant and their values are higher than
0.5, showing that the indicators reflect the corresponding latent variable almost perfectly. AVE
shows the explained variance of the construct. All AVE values are higher than 0.5, therefore
confirming the strong convergent validity of the constructs [8, 29]. Cronbach’s alpha coefficients
were used for the reliability analysis. Acceptable values for these coefficients are mostly in the
range from 0.70 to 0.95, whereas some researchers consider the value of 0.60 adequate [27].
Cronbach’s alpha coefficients for all constructs are above the threshold of 0.7, indicating an
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*FB1 – “I comparison shop when purchasing a product or service”; FB2 – “I pay all my
bills on time”; FB3 – “I stay within my budget or spending plan”; FB4 – “I began or
maintained an emergency savings fund”; FB5 – “I save money from every paycheck”; FB6 –
“I save for a long term goal such as a car, education, home, etc.”; FS1 – “I feel secure in my
current financial situation”; FS2 – “I feel confident about my financial future”; FS3 – “I feel
confident about having enough money to support myself in retirement, no matter how long
I live”; SC1 – “I get distracted easily”; SC2 – “I do things that feel good in the moment but
regret later on”; SC3 – “I often act without thinking through all the alternatives”; SC4 – “I
only focus on the short term”; SC5 – “The future will take care of itself”; SC6 – “I live more
for the day of today than for the day of tomorrow”; OPT1 – “If something can go wrong
for me, it will”; OPT2 – “I hardly ever expect things to go my way”; OPT3 – “I rarely
count on good things happening to me”; DT1 – “Developing a clear plan is very important
to me”; DT2 – “I like to analyze problems”; DT3 – “I prefer well-prepared meetings with a
clear agenda and strict time management”; DT4 – “I usually have clear, explainable reasons
for my decisions”; INT1 – “When I make a decision, it is more important for me to feel the
decision is right than to have a rational reason for it”; INT2 – “When I make a decision,
I trust my inner feeling and reactions”; INT3 – “I prefer drawing conclusions based on my
feelings, my knowledge of human nature, and my experience of life”; INT4 – “I hardly ever
go wrong when I listen to my deepest gut feelings to find an answer”.
* Significant at 0.01 level
Table 1: Convergent validity and reliability for the constructs
The results of discriminant validity testing can be found in Table 2. The table represents the
correlation matrix between the latent constructs. The values on the diagonal show the square
root of each AVE, which are compared to the correlation coefficients for each construct in the
relevant rows and column. All of these values have a greater value than the correlations with
other constructs. Thus, discriminant validity is supported [8, 29].
FB FS SC OPT DT INT
FB 0.716
FS 0.532 0.848
SC 0.382 0.280 0.707
OPT 0.184 0.136 0.492 0.790
DT 0.441 0.248 0.314 -0.095 0.838
INT 0.248 0.115 -0.097 -0.153 0.602 0.808
Table 2: Discriminant validity of the constructs
4.2. Structural equation modeling and mediation testing
As already stated, there are several latent constructs in the model: FB, FS, SC, OPT, DT, and
INT. Each of the constructs is measured through a number of variables, which are represented
by the corresponding survey questions, which are given in Table 1. The answers to these
questions are formulated as a level of agreement with the given statements on a 1-5 Likert scale.
Considering that the Likert scale is an ordinal type of variable, the mean and variance adjusted
weighted least squares (WLSMV) method of estimation is used [11]. The model consists of
six latent constructs and 26 indicators. It has 287 degrees of freedom, making it overidentified
and suitable for further analysis. Unit loading identification (ULI) constraints were imposed to
achieve model identification, as is usual, which means that one unstandardized coefficient for
each construct is fixed to equal one [11].
The majority of model fit statistics, seen in Table 3, show acceptable fit, except for the
Chi-square test, which yields a significant result. However, this criterion is rarely satisfied with
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larger sample sizes (over 200), because the Chi-square value increases along with the sample size
[5, 7, 8, 9, 11, 17]. Hence, considering the limitation of the Chi-square test and other acceptable
fit statistics values, the model is retained.
All standardized estimates for the hypothesized paths of the model are statistically signifi-
cant, except for the path from INT to FB. Therefore, it is found that SC and other psychological
characteristics of individuals, except for INT, positively and significantly affect FB. Moreover,
SC has a positive significant impact on FS as well. The highest impact is the one from FB to
FS. Thus, it can be concluded that higher self-control, more optimism and a higher tendency
for deliberative thinking lead to better financial behavior, i.e. people with those characteristics
are more likely to save and not get into debt. Higher self-control and more disciplined financial
behavior lead to higher financial security.
In order to test the research hypothesis, it is necessary to test for mediation. A mediating
effect exists if a third construct intervenes between two other related constructs [8]. Firstly, it
can be seen that SC significantly affects both FS and FB, while FB also significantly affects
FS. The direct effect from SC to FS is 0.090 (p-value 0.038), while the indirect effect is equal to
0.116 (the product of the paths from SC to FB and from FB to FS; p-value 0.001). The total
effect of SC on FS is the sum of the direct and indirect effects and it is equal to 0.207 (p-value
≤0.001). In a previously tested model, with no mediator between SC to FS included, the path
coefficient from SC to FS was 0.098 and it was significant. Therefore, since this path coefficient
lessened, but remained significant when the mediator FB was included, it can be concluded
that partial mediation is supported [8]. To measure the proportion of the total effect that is
operating through the mediator, a ratio of the indirect to the total effect is calculated. It is
found that 56% of the total effect of self-control on financial security is due to good financial
behavior.
Thus, the research hypothesis is supported: Financial behavior mediates the relationship
between self-control and financial security.
Hypothesized path Standardized estimates p-value
SC −→ FB 0.234 0.001
OPT −→ FB 0.114 0.050
DT −→ FB 0.322 0.000
INT −→ FB 0.094 0.138
SC −→ FS 0.090 0.038
FB −→ FS 0.498 0.000
χ2=1007.171, p-value≤0.001,RMSEA (90% C.I.)=0.071 (0.067-0.076),
CFI=0.935, TLI=0.926
Table 3: Results of the structural model with goodness of fit measures
The path diagram of the final model with its standardized estimates is presented in Figure 1.
Bold lines represent statistically significant paths. As already discussed, the only insignificant
path is the path from INT to FB, which can clearly be seen in the path diagram below.
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Figure 1: Path diagram with standardized estimates
5. Conclusion
The aim of this research was to explore if there is a mediating effect from SC to FS through FB.
The data for the research was collected through a survey analysis. The final sample includes
494 respondents who are residents of Croatia.
Firstly, the results of the structural model indicate a positive influence of SC, OPT, and
DT on FB. Specifically, it means that people with higher self-control, people who are more
optimistic, and people prone to deliberative thinking will have better behavior in the context
of finance. Therefore, these are psychological characteristics that influence people’s tendency
to save more money and manage their finances in better ways by not getting into debt. On
the other hand, INT, which is practically the opposite of DT, has not been shown to have a
significant impact on FB. In addition, SC positively affects FS, indicating that people with
higher self-control have a more positive attitude towards their current and future financial
security. More disciplined financial behavior also causes individuals to feel more secure about
their finances.
The research hypothesis stated that financial behavior mediates the relationship between
self-control and financial security. This was examined by testing for specific indirect effects
compared to the previously tested model without the mediator between SC and FS. It was
found that there is a significant mediating effect of FB on the relationship between SC and
FS. Specifically, partial mediation is supported and it shows that 56% of the total effect of
self-control on financial security is due to good financial behavior. These results confirm the
research hypothesis.
The main limitation of this research is the fact that only an electronic form of the survey
was used, so some demographic and social groups might be excluded and/or included unevenly.
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The research contributes to a better understanding of financial behavior predictors among in-
dividuals with different psychological characteristics. Future research can explore whether a
model respecification can provide insights into self-control predictors. It should also include
testing for differences between various cultures and demographic groups of people in the im-
pact of self-control and other different psychological characteristics of individuals on financial
behavior and security.
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